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BACKGROUND OF THE INVENTION 

The invention relates to a method for cooling at least one electronic device. 
The mvention further relates to a system for cooling at least one electronic 

device.. 

A method and a system for cooling an electronic device are known firom Hbe 
European patent appUcation EP- A 1 020 9 1 1 . In the known method and system, a case is 
mounted onto a heat sink of an electronic device. A vibrating plate is located in die case for 
moving air through the case, such that the air cools the heat sink of the electronic device. The 

vibrating plate is driven by an electromagnet 

A disadvantage of the known method is, that it requires a relatively large 
amount of energy. Furthermore, the heat, which is pioducedby the electronic device, is 
wasted. Besides, in the known mefliod and system, the vibrating plate is set in motion using 
an electromagnet The resulting etectromagnetic radiation may disturb die functioning of the 
electronic device. Moreover, the amount of cooling as provided by die known method is 
relatively low. 



SUMMARY OF THE INVENTION 

It is an object of die mvention to provide au alternative mefliod. particularly a 
better mefliod, for coolmg at least one electronic device. The invention aims at providing an 

20 efficient mefliod for cooling at least one electironic device. 

According to flie present invention, fliis object is achieved by flie features of 

claim 1. 

According to flie invention, a moving pumping element pumps a fluid to 
and/or from said electronic device, wherein flie movement of said pumpmg element is 
25 induced by heat The fluid can remove heat ftom said electronic device, leadmg to flie 
cooling of flie device. Since flie movement of said pumping element is heat induced, an 

efficient fluid pumping can be achieved. 
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According to a prefened embodiment of the method according to fke 
invention, the heat for moving the pumping element at least conQ>rises heat which is 
produced by said electronic device. 

In that case, the electronic device can at least partially be involved in the 
pumping of said fluid. Particularly, during use, the device produces heat, which heat is used 
in the moving of ihe pumping element for the pumping of said fluid to and/or from flie 
device. Thus, the heat produced by the electronic device is not wasted.- The heat transport 
fix)m the device to the punning element can, for instance, simply be carried out by said fluid. 
Besides, one or mote separate heaters may be used to provide at least part of the heat for 
moving said punning elemmt Also, a heat pipe may be used for the transport of said heat 

It is also an object of the invention to provide an alternative system, 
particularly a better system, for cooling at least one electronic device. The invention aims at 
providing an efScient system for cooling at least one electronic device. 

According to the present invention, tins object is achieved by the features of 

claim 12. 

The system according to the invention conqirises at least one nQK>vable 
pumping element for transfportmg a fluid, wherein said pumping element is movable by heat. 
Consequently, the system can operate relatively efBciently, using for example part of the heat 
which is produced by the device to be cooled. Besides, the movement of the punq>ing 
element may be achieved using no or substantially no electromagnetic radiation, which 
prevents disturbance of the operation of said electronic device due to such radiation. 

The pumping element may, for example, be arranged to carry out a pumping 
movement under the influence of a heat induced pressure rise. Besides, the pumping element 
may, for instance, be arranged to carry out a pumping movement when the temperature of the 
pumping element changes. Such temperature change can be brought about by said heat To 
that aim, the pumping element may contain and/or be coupled to heat sensitive material, 
material having a high thermal expansion coefficient, bi-metal and/or the like. 

According to a fiirther aspect of the invention, there is provided an electronic 
device, which is provided with and/or coupled to a system according to any of claims 12-3 1, 
wherein the electronic device particularly is part of a computing means, a computer, a server 
and/or the like. 

Such electronic device can be cooled efBciently by said system, wherein the 
system preferably does not disturb the functioning of ihe device. 
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Hie invention flirther relates to an electronic product or apparatus, such as a 

magnetic tape or disc drive, an optical tape or disc drive, a TV-set, a monitor, a coinputer, a 

server or the like, tiie apparatus being provided with the system according to the invention. 

Further advantageous embodiments of the faivention are described in tiie 

dependent claims. Various combinations of characteristic features defined m the dahns are 

options. 

The mvention will now be described in more detail on the basis of exemplary 
embodinKnts shown in the accompanying drawing. 



30 



10 BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is a schematic drawing of a first embodiment of tiie invention; 
fig. 2 is a schematic drawing of a second embodiment of tiie mvention, 
wherein the puminng diaphragm is in a first position; and 

fig. 3 is a drawing similar to fig 2, wherein tiie diaphragm is m a second 



IS position. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 shows a system fi>r cooling an electoonic device 1 . The electronic device 
1 can be, for example, a semiconductor device, a device comprishig one or more 
20 amplification parts, a mdcroelectronic device, an Integrated Circuit, a chip, a high current 
conqjonent, a resistor, and/or any otiwr electronic or electrical device which may heat up 
during operation. The system is a part of an electronic product 

The electronic device 1 is mounted onto a heat receiving chamber 2. The heat 
receivmg chamber 2 is filled wifli a suitable heat transporting fluid, comprising for example 
25 one or more liquids and/or gasses. According to an advantageous embodiment, ihe fluid is or 
comprises air, smce air is cheap and safe to use. Alternatively, said fluid may comprise for 
ijurtanoe one or more reftigerants, for instance CFC's, HCFCs or such like refidgerating 
substances. Preferably, tiie electronic device 1 is mounted such, tiiat tiie heat transfer 
coefficient between tiie device 1 and tiie fluid in tiie receiving chamber 2 is relatively higji. A 
heat smk. heat exchanger and/or material having a high heat conductivity can for example be 
provided between tiie electronic device 1 and tiie content of tiie heat receiving chamber 2. 
Besides, tiie electronic device can at least partially be located wifliin flie heat receiving 



. PHNL040053EPP 

4 22.01^004 

During use, fhe electrDmc device 1 produces heat, which is at least partially 
collected by the fluid in the heat receiving chamber 2. The fluid, as well as heat contained 
therein, is removed £rom the heat receiving chamber 2 via a discharge line 21 towards a 
pnnqnng chamber 3, while the heat receiving chamber 2 is replenished with fluid via a fluid 
5 siqyply line 23. 

In the present embodiment, the fluid is pumped to and flom the heat receiving 
chamber 2 by a movable diajdiragm 4. To diis aim, the diaphragm 4 forms a movable part of 
the wall of a fluid compression chamber 13, so that a first side of said diaphragm 4 abuts said 
conqnession chamber 13. The compression chamber 13 is provided witb a fluid exhaust 14 

10 comprising a first valve IS. The fluid exhaust 14 is connected to said heat collection chamber. 
2 via the simply line 23. Said first valve IS is a one-way valve which allows fluid to flow 
-bom the coix^ression chamber 13 via the exhaust 14 into the supply line 23. The 
compression chamber 13 further comprises a fluid intake 16 which is provided with a second 
valve 17. Said second valve 17 is also a one-way valve which allows fimd to flow into the 

1 S compression chamber 13 from a return line 22. 

The conq)ression chamber 13 is provided with cooling means S which are 
arraoged to cool the content of the compression chamber 13. In the present embodiment, the 
. cooling means of the compression chamber 13 comprise a heat exchanger which is provided 
with cooling ribs S extending in ambient air. Therefore, heat can be transferred fix>m the 

20 content of the cont^ression chamber 13 into the environment thereof, resulting in the cooling 
of the fluid. Preferably, the inner walls of the compression chamber 1 3 comprise a heat 
absorbing material and/or coating to improve the cooling of the content of the compression 
chamber 13. 

Fluid, flowing fix)m the compression chamber 13 via the siq^ly line 23 
2S towards the heat receiving chamber 2, is preferably additionally cooled, for example, by 

providing suitable expansion means. To that aim, the exhaust valve 1 5 may be, fiar instance, 
an e^ansion valve which is arranged to control the amount of fluid flowing there through, 
such that a fluid which is compressed in the compression chamber 13 is expanded and cooled 
in a controlled manner by the exhaust valve 15. Such expansion valve may also be located 
30 downstream, in the supply line 23. The principles of such a cooling mechanism, using an 
expanding fluid, are known ftom the art 

During use, said fluid is supplied to tiie compression chamber 13 via said 
intake 16. In the compression chamber, the fluid is cooled using heat transfer via the coolmg 
ribs 5. Besides, during use, the diaphragm 4 esqpands firom a first to a second position, thereby 
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cairpiessing the fluid in tihe adjoining compression chamber 13. In fig. 1, the first position of 
the d^^tpTiragm is represented by a soUd line 4, whereas a dashed line 4' represents the second 
di^hragm position. The compressed fluid can be further cooled by the cooling ribs 5. The 
expansion of said pum^nng diaphragm 4 also leads to the pumping of said fluid. The 
5 compressed fluid flows from the compression chamber 13 via the exhaust 14 into the supply 
line 23. Preferably, the cortrpressed fluid is expanded in and/or mto the supply line 23, fat 
instance by the first valve 15, leading to a further cooling thereof: The resultmg cooled fluid 
flows from Ihe supply line 23 mto heat receiving chamber 2, so flat the fluid can provide a 

cooling of the electronic device 1 . 
IQ During the compression of the fluid in the compression chamber 13, flie 

second valve 17 is preferably closed, so that no compressed fluid can flow backwards into the 
return line 22. The second valve 17 can be arranged to close due to flie rismg pressure in flie 
compression chamber 13. Besides, valve control means can be provided for controlling Hxe 
second valve 17. To this aim, the second valve 17 may be -fijr example- an electrically or 

15 electronically controllable A^ve. 

Said valve control means can be, for instance, suitable electronics, a 
microcontroller, a computer, mechanical means or the like. Besides, such valve control 
means may comprise one or more sensMS to detect movement of the diaphragm and/or a 
pressure rise in the compression chamber 13, Also, said valve oonliol means may be arranged 
20 to cooperate with the pumping element 4 for a desired vaWe control. For instance, said valve 
control means can be coupled mechanically, electrically, electronically and the like to ihe 
pumping element 4. Such valve control means are not shown in the figures. 

Fur&ennore, flie first valve 15 is preferably opened substantially during and/or 
after the fluid is conpiessed in the compression chamber 13, for allowing fluid to flow via 
25 the exhaust 14 into flie supply line 23. Hie woridngs of flie first valve 15 are preferably 

shnilar to flie above described woridngs of die second valve 17. For instance, flie first valve 
15 may open due to flie rise m pressure in flie compression chamber and/or flie first valve 15 
may be controlled by suitable valve control means. 

After die expansion of die di^hragm 4, flie diaphragm 4 contracts back to flie 
30 first di^hragm position. Preferable at substantially flie same time, flie first valve 15 closes so 
fliat no fluid flows back from die sappfy line 23 into die compression chamber 13. Besides, 
preferably at flie same time, flie second valve 17 opens so fliat a new amount of fluid can 
enter flie conqiression chamber 13 via flie fluid intake 16. Also in tfiis case, die movement of 
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the fist and/or second valve may be pressure induced and/or such movement may be brought 
about by valve control means 

The embodnnent shown in figure 1 comprises a pumping chamber 3 for 
pmiQ>jng the fluid fix>m said device 1. In particular, the pumping chamber 3 is connected to 
5 said heat collection chamber 2 via the fhiid discharge line 21 . A third one-way valve 7 is 

pmvided in an exhaust 6 of the discharge lii^ 21 . This one-way valve 7 is arranged to 

fluid to flow fi'om the collection chamber 2 into the punning chamber 3. ... 

Furthermore, said pumping chamb^ 3 can be brought in fluid connection with 
said conqnession chamber 3 by said fluid return line 22. To this aim, an inlet 10 of the return 

1 0 line 22 con^rises a fourth one-way valve which is arranged to let fluid flow from the 
pumping chamber 3 towards the compression chamber 13. 

According to the present invention, the movement of said diaphragm 4 is heat 
induced. In the present embodiment, the heat for moving the diaphragm 4 at least comprises 
heat which is produced by said electronic device 1. This is simply adiieved, by feeding fluid 

IS fitxm die heat collection chamber 2 to the di^hragm 4. The system also comprises a separate 
heater 8 for providing part of the heat to move the diaphragm 4. Said heater 8 is arranged to 
heat the content of said pumping chamber 3. The heater 8 is controlled by a heater control 
and/or power supply 9. The heater 8 may conqirise for example electrical heating means, for 
exan^le one or more heating wires and/or resistances. 

20 As is clearly shown, the diaphragm 4 separates said compression chamber 13 

and said punning chamber 3 from one another. The diaphragm 4 may, for instance, be or be 
part of the wall that separates the compression chamber 1 3 and the pumping chamber 3, A 
second side of said pumping di^hmgm 4 abuts the pumping chamber 3. Preferably, the 
diaphragm 4 comprises a heat insulating material, so that substantially no or little heat can 

25 flow via the diaphragm 4 from the pumping chamber 3 to the compression chamber 13. 

During use, the temperature as weU as the pressure of the fluid in the 
collection chamber 2 rises. This is the result of the build up of heat, produced by the 
electronic device 1, in the collection chamber 2. Then, the third valve 3 is opened, for 
instance due to said pressure rise in the collection chamber 2, and/or by said valve control 

30 means. At about the same time, the fourth valve 1 1 is closed and/or is held in a closed 
position. The heated fluid then flows fix>m the collection chamber 2 into Hxe pumping 
chamber 3, resulting in a pressure rise in the pumping chamber 3. 

Preferably, the presstue in the pumping chamber 3 is further raised by 
activation of the separate heater 8, whilst the third valve 7 is closed. According to a preferred 
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embodiment, the teater 8 generates a heat pulse to i«>vide an iBStan^^ 
pulse in the pumping chamber 3. During the operation of &e heater 8, both the third valve 15 
and fourth valve 17 are preferably closed. Because of the overall pressure rise in Hie pumpmg 
chamber 3. the di^Aragm 4 is expanded from said first position to said second position, 
5 resuhmg in said con^ressionofthe content ofthe compression chamber 13, as has been 

described above. , ^. 

After the heat induced movement of the diaphragm 4 to the second diaphragm 

position, the pressure in the compression chamber 13 drops. Ibis is achieved, amongst 
others, by allowing fluid to flow from the compression chamber 1 3 into the heat collection 
10 chamber 2. leading to said cooling ofthe electronic device 1. as has been described above. 

Next at least the second valve 17 and fourth valve 11 are opened and/or open 

by fliemselves. so t^at fluid can flow ftom the pumping chamber 3 into the compression 
chamber 13 via the return line 22. AS a result. Ibe pressure in the pumping ch^^^ 

and the diaphragm 4 returns to its first position. Preferably, at about the same time, said first 
15 vahrel5isclosedorcloses.preventinganundesiredbackflowoffluidfiom1besupplyh^^ 
23 into the concession chamber 13. Tben. tiie pumping cycle can be started aU over 

The system may comprise, for instance, spring means for retummg Ibe 
diaphragm 4 from the second position to the first position. Such spring means may be. for 

example, separate spring means and/or the di^hragm may contain such spri^^ 
20 particularlybyusingaresilientdiaphragm4.0ntheotherhand,themoveme^of 

diaphragm 4 between the first and second position may be purely he^^ 

duetoheatretatBdimasiiredMiiiges. ..... 

Becaose o( the heal induced movemenj ofthe S«ptm^ 4, «» fluid is 
ctecubUdbetween s»l « le«. «« device 1 «1 »d fl«W cooling^^s 5. .5. Her«B. the 

.......p^ d-iriier J3. aod back » the hei* conecs™ 

ai.^ n«v«ne« i. . P«b«iog « v,T>«a.« iBOvem^^ 

i^byap,l,ii«hea.pul.e»inthe,ua.pi»«chai.ber3. ^y^.~^<^ 

^ be achieved by providii* "^^'^ f 

30 are pirfe<ably«»«mned such to each ctl»r.««*««fl.i«-'^^ 

flowsiii«iede»cribeddirectiolibetweeiisaidchambeis2,3,13. 

In to second embodimeM, wUch is sohematicaBy sbownin flgu«a 2 and 3, 

an dec-onic device 1 is a»ached to a he« collector m The hea. coU»«» is ftm^ 

. ,A,i..™n^totraiBferieatftoii>theelectronicdeVKel to 
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the pumping diaphragm 4, particiilariy by heat conduction, for heating up Ihe pumping 
diaphragm 4. 

In the second embodiment^ the pumping diaphragm 4 is arranged to cany out a 
pumping movement when the tenq)eratuie of the di^hragm 4 changes. The pumping 
5 diaphragm 4 may, for example, contain and/or be coupled to one or mor^ heat sensitive 
materials, materials having high thermal expansi<m coefiBcients, bi-metal and/or the like. 

Just as in the first embodiment,-a.first side of the punning di^h^ 
second embodiment abuts a con^ression chamber 13. However, the second side of the 
pumping diaphmgm 4 of the second embodiment esctends opposite part of said heat pipe 10. 

10 In particular, the second side of the di^hragm 4 is provided with a heat conducting plate 103 
which touches the heat pipe 102, for the case that the diaphragm 4 is inlbe first position, see 
fig. 2. The di^hragm 4 is arranged to expand to the second position, shown in fig. 3, due to a 
temperature rise of the di^hmgnL In this second diaphragm position, the heat conducting 
plate 1 03 is moved away firom Hie heat pipe 1 02. 

1 5 The compression chamber 1 3 of the second embodiment is arranged 

substantially similar to the con[qiression chamber 13 of the first embodiment. In the second 
embodiment, a supply line 23*, which is connected to the compression chamber 13, extends 
towards the electronic device 1 to cool the device 1 with a cooling fluid. The siipply line 23' 
comprise a one-way valve IS, which is preferably an expansion valve for further cooling 

20 said cooling fluid. The compression chamber 13 comprises an inlet 16' having a one-way 
valve 17 for replenishing the compression chamber 13 with fluid, for instance ambient air. 

During use of the second embodiment, heat is generated by the electronic 
device 1 . Part of the heat is absorbed by the heat pipe 102, so that the temperature of the heat 
pipe 102 rises. In case the diaphragm 4 is in the first position, the heat pipe 1 02 also transfers 

25 part of the generated heat to the heat conducting plate 103 of the diaphragm 4, resulting in a 
temperature rise of the diaphragm 4. The diaphragm 4 then expands or moves to its second 
position, shown in fig. 3. Due to the expansion of the diaphragm 4, fluid is compressed in flie 
compression chamber 13. The compressed fluid, which has been cooled by the cooling ribs S 
of the con^ression chamber 13, is then preferably expanded through an e:?q>ansion valve IS, 

30 leading to a further cooling of the fluid. The cooled fluid then flows via the supply line 23' to 
the electronic device 1 for cooling the device 1 . 

Operation of the flrst valve IS and second valve 17 of the second embodimrat 
may be similar to the operation of those valves in the first embodiment. These valves 15, 17 
may be moved, for instance, by pressure changes in the compression chamber 13 and/or by 
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suitable valve control means. Such valve control means are preferably arranged to cooperate 
with the pumping di^hragm 4, so 4at valve control is induced by diaphragm movements, 

m 

and therefore also by the device generated heat. 

After the ejqwnsion of the diaphragm 4, contact is lost between the heat pipe 
102 and die heat conducting plate 103 of the di^hragm 4. Consequently, the di^hragm 4 
cools down, for instance by heat radiation, convection and/or conduction. Because of the 
temperature decrease of the diaphragm 4, the di^hragm-4 returns from the second position to 
the first position, such that the heat conducting plate 103 is again in contact with the heat pipe 
102. Then, the above described pumpmg and cooling mechanism can start all over again. 

Alternatively, a fiirflier heater, which is not depicted, may be provided in the 
second embodiment for heating the pumping diaphragm 4. Such fiirther heater may be 
desired for instance, for the case that the device 1 generated heat flow is not sufficient for 
moving the diaphragm to a desired second position. 

Ihe present invention provides fiw a heat induced pumpmg of a fluid to and/or 
from a device for cooling the device. Preferably, the pumpmg is automatic. Besides, the heat 
that is produced by the device may be advantageously used for driving the punq?ing means, 
particularly tiie pumping element 4 and preferably also the valve means, so tiiat die pumping 

is energy efficient. 

Although die ilhistrative embodiments of the present invention have been 

described in greater detail with reference to the accompanying drawing, it is to be understood 

tiiat Ihe invention is not limited to tiiose embodiments. Various changes or modifications may 

be effected by one skilled in the art widiout departing from the scope or tiie spirit of tiie 

invention as defined in the claims. 

Said movable element 4 can have different forms, shapes and sizes and may 
comprise various materials. The movable element 4 may conrprise, for instance, a membrane, 
diaphragm and the like. The movable el«nent 4 may comprise, for example, resiHent and/or 
elastic materials, one or more metals, alloys, plastics, rubber and suchlike. 

FurdiermorB, one or more pumping elements may be used fi>r pumping said 
fluid, wherehi movement of at least one and preferably more of Ihe pumping elements is heat 
induced. 

Besides, flie system can have different con^onents in various forms and sizes, 
depending amongst others on flie amount of cooling capacity which is desired, the available 
space for installing the system and similar considerations. 
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Furthermore, at least part of the system may be arranged to be mounted onto 
or near an electronic device 1 far cooling the device 1. 



PHNL040053EPP 



11 



22.01^004 



CLAIMS: 



10 



1 Method for cooling at least one electronic device, wherein a moving punq?ing 

element (4) pvaaps a fluid to and/or ftom said dectronic device, viiierein the movement of 
said pumping element (4) is induced by heat. 



2. Method according to claim 1 , wherein said heat at least o 

is produced by said electronic device. 



dses heat which 



3. Method according to claim 1 or 2. wherein said heat is produced by at least 
one heater (8). 

4. Mefliod according to any of flie iweceding claims, wherein the movement of 
said punq)ing element (4) is a pulsatmg and/or vibrating movement 

5. Mediod according to any of the preceding daims, wherein fluid is compressed 
1.5 by the movemrat of said pumpmg element (4), wherem the compressed fluid is cooled, 

wherein the cooled fluid is transported to said at least one device. 

6. MeAod according to any ofthe preceding claims, wherein said pumping 
element circulates said fluid between said at least one device (1) and fluid cooling means (5; 



20 15). 



7. 



Method accordmg to any of the preceding claims, wherein said fluid 



comprises an:. 

25 8^ Mefljod according to any of the preceding claims, wherein said pun5»ing 

element cmnprises a diaphragm (4). 

9. Method according to claims 5 and 8, wherein said fluid is si^plied to a fluid 

compression chamber (13), wherein a first side of said di^hragm abuts said compression 
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chamber (13), wherein heat is supplied to a secoBd side of said diaphragm (4) for moving the 
di^hragm into the compression chamber (13). 



10. Method according to any of the precedmg claims, wherein saidpumpmg 

element (4) is expanded from a first position to a second position by said heat, wherein the 
expansion of said pumping element leads to the pumping of said fluid. 



11. Method according to claim 10, wherein said heat is removed from the 

pumping element (4) afto said e^ansion, such that the pumpmg element (4) contract to 
said first position. 



12. System for cooling at least one electronic device, con^rising at least one 

movable pumping element (4) for transporting a fluid to and/or from said device, wheiem 
said pumping element (4) is movable by heat 



1 3. System according to claim 12, wherein said pumping element comprises a 
diaphragm (4) which is movable between at least a first position and a second position, for 
example an e^andable and contractable diaphragm (4). 

14. System according to any of claims 12-13, comprising cooling means (5; 1 5) 
for cooling said fluid 

« 

1 5. System according to claim 14, wherein said cooling means comprise 
expansion means for expanding compressed fluid, for instance an expansion valve (IS). 



16. System accordmg to any of claims 14 and IS, i^erein said cooling means 

comprise a heat exchanger, particularly a cooling rib (5), for transporting heat from the fluid 
to an environment. 



17. System according to any of claims 12-16, comprising a compression chamber 

(1 3) for con^iressing fluid, wherein a first side of said punning element (4) abuts said 
compression chamber (13). 



PHNL040053EPP 

}3 22.01.2004 

18. System according to claim 17, comprising a fluid supply (2, 23) for supplying 
fluid ftom said compression chamber (13) to said electronic device (1). 

19. System according to any of claims 12-1 8, conipiising a heat collector (2; 102) 
for collecting heat ftom said device. 

.20. System according to clahn 19, wherein said heat collector conaprises a heat 

pipe (102) which is connected or connectable to said punq»hig element (4) for providing heat 
to the pumping element (4). 

21 . System according to claim 19, wheran said heat collector conq?rises a fluid 

which is at least contained m a heat collection chamher (2). 

22 System according any of claims 12-21, con^sing a pumping chamber (3) for 

pvm^ing fluid ftom said device, wherem a second side of said pumping element (4) abuts 
said puniping chamber (3). 

23. System according to claims 21 and 22, wherein said pumpmg chamber (3) is 

in fluid connectable to said heat collection chamber (2). 



imis to at least claims 17 and 22, wherein said pumping chamber 

chandler (13), for example by a fluid 



24. System accordmg 

(3) is in fluid connectable to said cwnpression 
connection (22) which comprises a one-way valve (11, 17) 



25. System according to any of the claims 12-24, comprising at least one heater 
(8) for providing at least a part of the heat fi>r moving said pumping element (4). 

26. System accordmg to claims 22 and 25, wherein said heater (8) is at least 
airanged to heat flie content of said ipmaping chamber (3). 



27. Systemaccordingtoanyofclaimsl2-26,comprismgvalvemeans(15, 16,7, 

8) which are arranged to control the transport of said fluid- 
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28. System accarding to claim 27, wherein at least a part of said valve means are 
arranged to cooperate with said pumping element (4) for controUing the tianspcfft of the fluid, 
wherein, for example, said cooperation is mechanical, electric, electronic or tiie like. 

29. System according to any of claims 12-28, wherein at least a part of the system 
is arranged to be moimted onto or near an electronic device fiar cooling said device. 



30. System according to any of clahns 12-29, wherein the pumping element (4) is 

arranged to cany out a pun^g movement undrar the influence of a heat mduced pressure 
rise. 

3 1 • System according to any of claims 1 2-30, wherein the pumping element is 

arranged to cany out a pumping movement when the temperature of the pmiq>ing element 
changes. 

32. Electronic device, provided with and/or coupled to a system according to any 
of clahns 12-31, wherein the electronic device particularly is part of a computing means, a 
computer, a server and/or the like. 

33. Apparatus provided with the system according to any one of the claims 12 to 
31. 
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ABSTRACT: 



Method for cooling at least one electronic device, wherein a moving pumping 
element (4) pumps a fluid to and/or ftom said device, wherein the movement of said pun5>ing 

element (4) is induced by heat 

The mvention fiirflier related to a system for cooling at least one electronic 
device, comprising at least one movable pumping element (4) for transporting a fluid to 
and/or ftom said device, wherein said pumping element (4) is movable by heat 



(Fig. 4) 




FIG.1 



